photomicrographs. Cells with a modal number of chromosomes were examined in the same way, and in these cases particular attention was given to the No. 2 chromosome pair, for reasons which will become apparent.
Case Reports
This family will be fully described elsewhere; only brief details are given here. The relationship of the members of the family to the propositus (II. 1) is shown in Fig. 1 . All were studied, except II. 3 who died of congestive heart failure early in the investigation. II. 1, aged 62 years. This female patient showed the characteristic features of Waldenstrom's macroglobulinaemia. The onset of the illness was insidious, with weight loss, lassitude, anaemia, spontaneous bleeding, and cardiac failure. The diagnosis was suggested by a greatly increased erythrocyte sedimentation rate and by the presence of a dense band in the y-region on paper electrophoretic examination of the serum. The Sia water test was positive. Immunological studies and ultracentrifugal examination confirmed the diagnosis.
The patient died three years after the initial examination and necropsy showed the typical, diffuse, pleomorphic infiltrate in the marrow and lymph nodes.
Six relatives were screened by clinical examination, routine laboratory tests, and serological studies, and one relative (II. 2) showed a serum protein abnormality. A second relative (III. 5) showed a slight increase in y-globulin. Details are shown in Table I . 18 (Fig. 2) . Two pseudodiploid cells were also found, which contained a large submetacentric chromosome. In one of these cells a No. 21-22 chromosome was missing, while in the second a No. 2 chromosome was absent. In this latter cell it was thought that the macroglobulinaemia chromosome (M chromosome) was the missing No. 2, but on comparing them, the M chromosome was 26% longer than the No. 2. The incidence of the abnormality in this patient was therefore 8%.
In II. 2 no cells containing a typical macroglobulinaemia chromosome complement were seen (i.e. 47 chromosomes, the supernumerary autosome being either a large metacentric or submetacentric chromosome). There were however a number of pseudodiploid cells which contained a large submetacentric chromosome. In two of these a No. 2 chromosome was absent and the M chromosome was 22% larger than the No. 2 present; they were therefore not considered to be homologous, as they were also morphologically dissimilar. Another cell had a submetacentric M chromosome, but one of the small autosomes of group 19-20 was absent. In a fourth cell a similar M chromosome was present, but a small member of group 6-12 (?12) was absent. 16%' of the cells, therefore, carried an M chromosome.
In III. 3, no abnormal cells were seen. In III. 1, no typical 'macroglobulinaemia' karyotype was found. One pseudodiploid cell had a submetacentric M chromosome, but a No. 2 autosome was absent. Again the M chromosome was not considered to be the missing No. 2, as it was 28% longer. Two cells had a similar M chromosome, but a small member of group 6-12 (? 12) was missing. 3%/' of the cells were, therefore, abnormal.
In III. 2, two cells with 47 chromosomes containing an additional large chromosome were seen. (Fig. 3) . In the third, a similar M chromosome was present, but a member of group 17-18 was present. The incidence of abnormal cells was therefore 8%°/.
In III. 4, no abnormal cells were seen. These results are summarized in Tables II and III. There are two studies of familial serum protein abnormalities associated with macroglobulinaemia (Massari, Fine, and Metais, 1962; Seligmann and Badin, 1962) . No (Bottura et al., 1961) . Similar abnormalities may be found occasionally in subjects with mild degrees of hypergammaglobulinaemia without any evidence of macroglobulinaemia (Elves and Israels, 1963 
